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1.0 INTRODUCTION

1.1 Purpose

This activity closure report provides a compilation of the information that was used to
develop and execute the Contractor Work Breakdown Structure (CWBS) for the
shipment and disposal of the stored radioactively contaminated water removed from the
below ground primary air ducts of the Brookhaven Graphite Research Reactor (BGRR)
primary air cooling system in the deep drain sump.

1.2 Removal Authority

Removal, shipment, and disposal of the contaminated water was authorized by
Department of Energy (DOE) Brookhaven Group letter dated April 15, 1999, Subject:
Authorization to Conduct Waste Water Disposal and Remove Museum Walls and
Material from the Brookhaven Graphite Research Reactor (BGRR) (Attachment 19).

2.0 SITE DESCRIPTION AND HISTORY

2.1 Brookhaven National Laboratory

Brookhaven National Laboratory (BNL) is located in Upton, Long Island, New York,
near the geographic center of Suffolk County, approximately 60 miles east of New York
City (Figure 1).  Approximately 1.32 million people reside in Suffolk County and about
0.41 million people reside in Brookhaven Township, within which BNL is situated.

The BNL facility contains 5,265 acres (8.23 square miles).  BNL terrain is gently rolling
with elevations varying between 44 and 120 feet above mean sea level (amsl).  The land
lies on the western rim of the shallow Peconic River watershed, with a principal tributary
of the river in the north and west sections of BNL.

BNL’s principal facilities are located, with few exceptions, near the geographic center of
the site.  They are contained in an area of approximately 900 acres, of which about 500
acres were originally developed for U.S. Army uses.  The remaining 400 acres are
occupied, for the most part, by various large research facilities.  Outlying facilities
occupy about 550 acres and include apartment areas, biology research fields, a solid
waste management area, closed landfills, a sewage treatment plant, and firebreaks.  The
balance of the site, approximately 75 percent of its total area, is largely wooded.  The
BNL site, formerly known as Camp Upton, was used by the U.S. Army during World
Wars I and II as a Civilian Conservation Corps Camp between the wars.  In 1947,
ownership was transferred to the Atomic Energy Commission for peaceful research on
atomic energy and materials.  The site was subsequently transferred to the Energy
Research and Development Administration in 1975, and finally to the DOE in 1977.
These later transfers were the result of agency name changes, not changes in occupancy
or function.
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Figure 1.  BNL Location Map

BNL carries out basic and applied research in the fields of high-energy nuclear and solid
state physics; fundamental material and structure properties and the interactions of
matter; nuclear medicine, biomedical and environmental sciences; and selected energy
technologies.

2.2 Brookhaven Graphite Research Reactor

The Brookhaven Graphite Research Reactor (BGRR) at BNL was the first reactor built
for the sole purpose of providing neutrons for research.  During its years of operation it
was one of the principal research reactors in the United States.  Construction on the
BGRR was completed in August 1950, and initial criticality of the reactor was achieved
the same month.  The BGRR operated until June 10, 1968 when operation of the reactor
was terminated and deactivation of the facility was initiated.  In June of 1972, defueling

Brookhaven National Laboratory
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and shipment of the fuel to the DOE Savannah River Site was completed.  The BGRR
complex was described as being in a safe shutdown condition by the U.S. Atomic Energy
Commission and became a Surplus Facility within the DOE complex.  From 1977 until
1997, portions of the facility were used as the BNL Science Museum.
 

 The BGRR was an air-cooled graphite moderated reactor.  The Primary Air Cooling
System utilized cooling fans that were located in a building (704) separate from the
reactor building (701).  Exhaust ducting constructed of reinforced concrete runs in two
separate ducts below the ground from the reactor exhaust plenums to the system cooler
and filters.  Downstream of the filters the ducting rises above the ground and combines
into one large duct, which is located on, and supported by, the Fan House (704).  The
individual cooling fans took suction through 48-nch diameter ducts, which penetrated the
building roof and connected at the duct bottom.  There is approximately 225 feet of above
grade ducting.  An aerial photograph of the BGRR site is shown in Figure 2.
 

 During reactor operations, filtered outside cooling air was drawn across the reactor pile
through this ductwork by the fans where it was cooled, filtered and eventually exited
through the 100-meter-tall exhaust stack.

Figure 2.  BGRR Site – Looking North
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2.3 Waste Water Background

In the Fall of 1997, during the performance of a Facility Review of the BGRR,
approximately 57,500 gallons of contaminated water was discovered in the underground
portion of the primary air cooling duct work of the deep drain sump.  The underground
portion of the duct work extends to the north from the south wall of Building 701 and to
the south of the building approximately 165 feet, where it exits the ground east of the
Instrument House (Building 708).

In November 1997, conditional approval was granted for pumping the water from the
below ground ducts and transferring it to temporary storage tanks prior to ultimate
shipment and disposal.  Initially, approximately 20,000 gallons of contaminated water
was shipped and disposed of at an approved off-site processing facility.  The 20,000
gallons of waste water was shipped via tanker truck in lots of 5,000 gallons per shipment.
Shipments began on August 18, 1998 with the fourth shipment concluding on November
6, 1998.

The remaining contaminated water pumped from the underground cooling air exhaust
duct work, approximately 35,700 gallons of water, was stored at the BNL Waste
Management Division (WMD) facility in two temporary storage tanks that have been
covered with a leased temporary structure.  WMD technicians and supervision performed
necessary surveillance and monitoring of the stored water.

In January 1999, a request to extend the temporary storage time for the water at the
Waste Management Facility was approved March 4, 1999 by DOE/BHG for continued
storage of waste water through September 1999 (Attachment 15).

3.0 REMOVAL ACTIVITY

3.1 Objectives

3.1.1 Dispose of stored contaminated water.

3.2 Removal Activity

The work was performed following authorization on April 15, 1999 by letter from
G. Malosh, Brookhaven Group Manager to M. Schlender, Brookhaven Science
Associates, Subject:  Authorization to Conduct Waste Water Disposal and
Removal of Museum Material from the Brookhaven Graphite Research Reactor
(BGRR).

Approximately 35,700 gallons of water removed from the BGRR primary air duct
was stored at the Waste Management Facility.
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Following approval of the authorization request to dispose of the water in the
temporary storage tanks the contents of the tanks were transferred into a tanker
truck that transported the water in approximately seven, 5,000 gallon loads to the
waste processor for disposal.  Waste water shipments resumed in May 1999 with
the seventh and final shipment being completed in July 1999.  The method of
disposal was by incineration.

3.3 Final Conditions

Following the waste water shipment and disposal activities, water intrusion
monitoring of the below ground ducts, repair, and waste water pumping in small
quantities continues from the north cooler drain sump.

A surveillance and monitoring activity to monitor the water level in the North
Cooler Drain sump insures there will be no water intrusion into the underground
ducts.  Water level in this sump is monitored every two weeks or when there is
rainfall in excess of one inch.  When water level increases in the sump, the
temporary water intrusion repair measures are inspected for a breach and repaired.
The sump is pumped into 55-gallon drums if the water level increases to 15
inches, ± 2 inches.  The waste water is then transported to the Waste Management
Division for processing and disposal.

3.4 Activity Cost

The cost of the activity was $844,522.  This cost includes the cost for shipping
and disposal of the total amount of waste water, approximately 57,500 gallons.
The cost includes planning, execution, and closure of the activity.

4.0 WASTE MANAGEMENT

There were a total of three temporary storage tanks staged in secondary
containments in the WMD yard.  The tanks were protected during the winter
months by a temporary enclosure that was erected over the tanks.  Heat and
emergency powered was provided to prevent freezing of the waste water.

The waste water was transferred from the temporary storage tanks to the tanker
for shipment and disposal.

5.0 LESSONS LEARNED

• Communications is one of the lessons learned during the performance of this
activity.  Whenever, physical work is planned it is necessary to communicate
to the affected divisions the work that is planned, the expected duration and
any potential affects that may result from the activity.
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• During the performance of this activity, no waste water was inadvertently
spilled.  Each time waste water was transferred or pumped, extra effort was
exerted to insure secondary containment was in place to prevent the spill of
water.  All fittings were double-checked before any pumping operations
began.  All hoses were capable of being drained of water before any
connections were opened.  Good planning and organization resulted in no
water being spilled during the many waste water transfer operations.






















































































































































































